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DETAILED ACTION 

Claims 1-37 are pending. 

Applicant's election without traverse of group V, claim 23 in the reply filed on 9/3/08 is 
acknowledged. 

Claims 1-22, 24-37 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on 9/3/08. 

Applicants election of the following species for each of the five items: (1 ) bone marrow in 
connection with claim 6; (2) the application of load (i.e., step 8(c)) in connection with claim 8; (3) 
gels in connection with claim 20; (4) TGFD in connection with claim 28; and (5) genes encoding 
inhibitors of cytokines in connection with claim 15 is acknowledged. Claim 23 reads on this 
species election, and is generic with respect to each is acknowledged. 

Claim 23 is under consideration. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 23 is rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and/or use the invention. 
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The claim is directed to a method for causing mesenchymal stromal stem cells to 
differentiate towards IVD cells comprising exposing cultured mesenchymal stromal stem cells to 
increasing pressures of up to 30 psi (2.1 MPa). 

The specification teaches Mesenchymal stromal stem cells (MSSCs) were harvested 
from iliac crest bone marrow aspirates [0095]. Preliminary data shows that degenerate NP cells 
appear to be hypersensitive to loading at pressures as low as 1 psi (0.0069 Mpa-the minimum 
load on the intervertebral disc is 0.3 Mpa) [0105]. The specification teaches cellular responses 
are dependent on cell type and the frequency and amount of load applied [0105]. For instance 
significant differences were observed in gene expression of degenerate NP cells loaded at 5 psi 
(0.0345 MPa) and at 7 psi (0.0483 MPa) [0105]. Culture of MSSC cells in alginate cultures 
under compressive load resulted in equivalent proteoglycan production to NP cells cultured 
under the same conditions, with an increase in proteoglycan content with time in culture (FIG. 2) 
[0108]. The specification teaches the inventors found that using more than one differentiation 
technique could improve differentiation [0126]. For instance, MSSC cells encapsulated in 
alginate and loaded 3 times a week for 4 hours under a light exercise loading regime (0.8-1 .7 
MPa, 1 Hz) resulted in a doubling of total proteoglycan content of the alginate construct over 1 
and 3 weeks in culture [0126]. Such cells had phenotypes closely resembling natural NP cells. 
FIG. 14 illustrates proteoglycan production (differentiation markers) from such cells [0126]. 
However, the specification has failed to provide guidance for differentiation of MSSCs into IVD 
cells by exposing the MSSCs into increasing pressure only up to 2.1 MPa only as claimed in the 
instant invention. The specification teaches that identification of intervertebral disk (IVD) cells 
versus chondrocytes is the matrix production and in order to distinguish chondrocytes from IVD 
cells the matrix markers are distinguishing IVD cells as compared to chondrocytes are: a) 
aggrecan gene expression greater than collagen type II; b) proteoglycan versican expression; c) 
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GAG:hydroxyproline ration greater than 10:1. Applicant's method has not provided any IVD 
differentiation marker on the MSSCs after the applied pressure alone. Therefore, applicant's 
method of inducing differentiation of MSSCs into intervertebral disk (IVD) cells raises the issue 
of whether their asserted IVD cells are actually differentiated IVD cells. The specification fails to 
teach and/or provide examples as what specific IVD markers are expressed in their cultured IVD 
cells which will distinguish them from chondrocytes. The specification fails to teach claimed 
method of differentiating MSSCs into IVD cells as to how to cause MSSCs to differentiate into 
IVD cells expressing the matrix markers at ratios distinct from chondrocytes since the 
specification teaches chondrocytes express the matrix markers also at different ratios. At the 
time of the invention, the art of a causing differentiation of MSSCs into IVD cells was not routine, 
rather was unpredictable and neither the art of record nor the specification teaches how to 
practice the claimed invention. An artisan of skill would have required undue experimentation to 
practice the claimed invention because the method as recited was not routine, the art of 
differentiating MSSCs to IVD cells was unpredictable and neither the specification nor the art of 
record teaches how to practice the claimed method, as discussed below: 

The specification as filed describes a method for causing MSSCs to differentiate towards 
IVD cells by exposing the cells to increasing pressure of up to 2.1 MPa. The specification 
discloses that MSSC cells encapsulated in alginate and loaded under a light exercise loading 
regime (0.8-1.7 MPa, 1 Hz) resulted in a doubling of total proteoglycan content and such cells 
had phenotypes closely resembling natural nucleus pulposus (NP) cells as figure 14 illustrates 
proteoglycan production from such cells. However, the specification fails to provide any 
guidance for the production of proteoglycan at levels that would distinguish IVD cells from 
chondrocytes. There is no evidence for the production of IVD differentiation markers at levels 
specific for IVD cells only. Particularly, since the specification teaches that in order to assess 
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IVD cell phenotype it needs to be assessed by ensuring that the cells produce a correct matrix 
(i.e. a IVD matrix rather than a chondrocyte matrix) [0015]. In this respect a skilled person will 
appreciate that an IVD matrix will be characterized by at least one, and preferably each of, the 
following: a) aggrecan gene expression should be greater than collagen type II gene 
expression; b) the proteoglycan versican should be expressed; and c) the GAG: hydroxproline 
ratio (i.e proteoglycan:collagen ratio) should be greater than 10:1, [0016] [0017] [0018]. At the 
time of the instant invention the art of MSSC cells differentiation to IVD cells by pressure alone 
was unpredictable. For example, Leung et al (Eur Spine J, 15: (Suppl. 3): S406-S413, 2006) 
while reviewing the state of the art on MSC differentiation for regeneration of intervertebral disc 
by MSCs noted that while current therapeutic attempts are aiming to replace or rejuvenate NP 
cells, the precise phenotype or characteristics of a NP cell is not known (p S410, 1 st column, last 
paragraph). Although they are chondrocyte-like, they do not behave in the same way as 
chondrocytes (p S410, 1 st column, last paragraph). As there are currently no specific markers 
for NP cells, it is not known whether MSCs can indeed differentiate into NP cells (p S410, 1 st 
column, last paragraph). 

As a second issue the claimed invention embraces all species of MSSCs to differentiate 
to IVD cells. Leung notes many of the small animal models such as rabbits and rats currently 
used are physiologically different from human IVD both in terms of mechanical loading 
(emphasis added) and cellular composition (p S410, 1 st column bridge to 2 nd column). Leung 
teaches even though larger animal models such as goats or primates could be considered, as 
their NP structure and mechanical loading are more similar to humans, yet to investigate 
whether MSCs have themselves differentiated or have induced the differentiation of other cells 
into true disc cells, the authentic phenotype and molecular signatures of disc cells need to be 
unambiguously defined (p S410, 2 nd column). 
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These results therefore, question whether a MSSC producing said cell markers could 
differentiate into an IVD cell as claimed in the instant invention. It would have required undue 
experimentation to make and use the claimed invention without a reasonable expectation of 
success. 

Therefore, in view of the quantity of experimentation necessary to determine the 
parameters listed above for causing MSSCs to differentiate towards IVD cells by exposing 
MSSCs to increasing pressure, the lack of direction or guidance provided by the specification for 
causing MSSCs to differentiate towards IVD cells by exposing MSSCs to increasing pressure, 
the absence of working examples that correlate to causing MSSCs to differentiate towards IVD 
cells by exposing MSSCs to increasing pressure, the unpredictable state of the art with respect 
to causing MSSCs to differentiate towards IVD cells by exposing MSSCs to increasing pressure, 
and the breadth of the claims embraced to any animal species of IVD cells, it would have 
required undue experimentation for one skilled in the art to make and/or use the claimed 
invention. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to MAGDALENE K. SGAGIAS whose telephone number is (571)272-3305. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paras Peter can be reached on 571-272-451 7. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Peter Paras, Jr./ 

Supervisory Patent Examiner, Art Unit 1632 



